The ground-state properties of the square-lattice spin-1/2 Heisenberg antiferromagnet with spatially anisotropic couplings are investigated by Green's-function projection approaches. The staggered magnetization and the two-spin correlators are calculated; the competition between magnetic long-and short-range order is discussed in comparison with experiments on Sr 
Motivated by experiments on quasi-1D quantum spin systems, such as Sr 2 CuO 3 and Ca 2 CuO 3 [1] , many efforts were made to clarify the dimensional crossover in the square-lattice spin-1/2 antiferromagnetic (AFM) Heisenberg model [2, 3, 4] 
Here R = J y /J x (throughout we set J x = 1), and i, j x,y denote nearest neighbors along the x-, y-directions. In the ground state, the staggered magnetization reveals a transition from a long-range ordered (LRO) Néel state to a spin liquid with AFM short-range order (SRO) at the critical ratio R c . Quantum Monte Carlo data provide strong evidence for R c = 0 [3] , which also results from RPA theories [5, 1] and (multi-) chain mean-field approaches [3] . In previous work [4] , based on a spin-rotation-invariant (SRI) Green's function theory and Lanczos diagonalizations, we found a sharp crossover in the spatial dependence of the spin correlation functions at R 0 ≃ 0.2. In this paper we mainly focus on the SRO properties of the model (1) at T = 0 studied by a generalized RPA theory compared with the SRI theory of Ref. [4] . Both approaches are based on the projection method for two-time retarded Green's functions in calculating the dynamic spin susceptibility χ +− (q, ω) = − S + q ; S − −q ω . First, we extend the non-SRI theory of Ref. [6] to the case R = 1, hereafter referred to as theory I. Introducing two sublattices (a, b) and taking the basis
T , where
with M
2ωq e iqr , and r = ne x + me y . The magnon spectrumω q = ω q /Z x c is ω
where
The theory contains one free parameter ζ which we fix by the requirement C As seen in Fig. 1 , the LRO in theory I is reduced compared with the RPA result [5] due to the ratio ζ expressing the SRO anisotropy. Considering, e.g., the ordered moment in Ca 2 CuO 3 , where R = 0.023 [1] , in theory I we get ζ = 0.157 and m = 0.0956 exceeding the experimental value [1] by a factor of about two, whereas the RPA and chain mean-field theory (m = 0.72 √ R at R ≪ 1 [3] ) yield m = 0.123 and m = 0.109, respectively. Comparing ε(R) (inset) with the Ising expansion data of Ref. [2] , theories I and II C (input m(R) of Ref. [3] , cf. The lower inset demonstrates that there is no decoupling transition; i.e. ζ > 0 ∀R, contrary to the suggestion in [7] .
